Oncostatin M-mediated regulation of KIT-ligand-induced extracellular signal-regulated kinase signaling maintains hematopoietic repopulating activity of Lin-CD34+CD133+ cord blood cells.
We investigated whether KIT signaling was sufficient to maintain human hematopoietic stem cells in culture or whether, as with murine stem cells, signaling through glycoprotein 130 (gp130) is additionally required. Sorted CD34(+)CD133(+)(CD33/CD38/CD71)(-) cells from human umbilical cord blood (UCB) were cultured in the presence of combinations of KIT-ligand (KL) and the gp130 stimulating molecule oncostatin M (OSM). We found that OSM increased KL-induced proliferation, which was accompanied by an expansion in numbers of mature progenitors colony-forming cells (CFC, CAFCw2). More primitive progenitors, CAFCw6 and long-term culture-CFC, were not maintained by KL as a single factor. Although addition of OSM did not improve survival, the KL/OSM combination showed improved maintenance of immature progenitors as well as higher CD34 expression. Similarly, both KL and OSM were required to maintain NOD/SCID-repopulating activity. In experiments to investigate the underlying mechanism, we found that extracellular signal-regulated kinase (ERK) and its downstream target p90 ribosomal S6 kinase were activated by KL and downregulated by the inclusion of OSM during stimulation. The p38 mitogen-activated protein kinase (p38 MAPK) was not modulated by either KL or OSM. Indeed, many of the effects of OSM (increased cell division, maintenance of CFC, and maintenance of high CD34 expression) could be mimicked by using the mitogen-activated protein kinase kinase inhibitor U0126. More importantly, NOD/SCID-repopulating activity was preserved in the KL/U0126-stimulated cells, but not in cells stimulated with a combination of KL and the p38 MAPK inhibitor SB203580. Our results show that the loss of repopulating activity during KL stimulation is counteracted by OSM through the downregulation of ERK pathway signaling. Disclosure of potential conflicts of interest is found at the end of this article.